Abstract. The paper aims to discover the development rule of fetal parital bone. One hundred and eighty parietal bones of 5-38th weeks old were observed and measured. With the Noback's method every fetus was made transparent and then dyed dark red by the Alizarin red. The measured data are added to differential and integral calculus formula to calculate parietal ossification length and make correlated regression analysis. The results show that the time of ossification of different parts of fetal parietal bones are between the 9th and the 38th week. The parietal sagittal ossification length is 85.12  1.07mm and the coronary ossification length is 82.62  1.24mm. from the 37th to the 38th week, parietal coronary ossification bending appears. from the 13rd to the 14th week with the bending height being 3.74  0.47, and sagittal ossification bending occurs from the 17th to the18th week with the bending height being 1.60  0.45. Correlation analysis shows that parietal sagittal ossification length and coronary ossification length have highly positive correlation with gestational age respectively（r=0.9926, 0.9869，P ﹤0.01）. Two regression equations are established, and parietal ossification diameter length can be estimated. It can be concluded that fetal parietal sagittal ossification length is greater than coronary ossification length. Coronary ossification bending appears earlier than sagittal ossification bending but sagittal bending height is greater than coronary bending height.
Introduction
There are some accounts about the study on the primary ossification center and some measurement of the ossified main limb bone of the fetuses [1] ,but there was no report about the measurement of fetal parietal ossification up to now. We observed and measured the fetal parietal ossification development in order to enrich embryology data.
Materials and Methods

Preparation of samples
A total of 180 normally developed fetus samples of 5-38 weeks old were collected. For those fetuses less than 10 weeks old, the fetus age was calculated according to the CR value in the Corliss Table [2] .For the fetuses more than 10 weeks old, the fetus age was calculated according to the CR in Scammon's Table [3] . Transparent samples were prepared and stained with alizarin red bones. The ossified part of the bones was stained red in order to be easily measured. There were 76 males and 74 females in the 11-38 weeks old embryonic specimens, all of whom were donated by the volunteers.
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Measurement method
Because the samples 5-38 weeks old embryonic transparent specimens, were small and in immersed in glycerin soft and creamy, it is difficult to operate manually with graph paper or tape, therefore we improved our measurement method.
Based on the differential equation, we developed the following formula to calculate the actual length of ossified bones based on the chord length and height, (formula 1), where l represents the actual length of ossified bones, d represents the chord length of the bending bones and h represents the chord height (curved height) [4] .With this formula, we only need to measure the chord length and height of the bending bones to calculate the arc length.
Specific operation method.The chord length d of bending bone ossification part was first measured and than the chord height of the (curved height) h was measured. The chord height h was the straight-line distance from d to the highest point of the curving bones (Fig. 1) . The chord length and height were put into formula (1) to calculated the arc length l (Fig.1) . Spss 13.0 statistical software was used for data processing. The parietal bone of sagittal and coronary ossification chord length d and curved height h were measured. The data (the chord length and height ) were put into formula(1) to calculated the actual arc length of parietal ossification.
Unified measurements of right parietal were made three times from each measuring point and ave ge was taken. No project comparison and gender comparison were made between left and right lateral parietal bone measurements. The actual parietal sagittal ossification length was the actual ossification arc length from the angulus frontalis to angulus occipitalisc(parietal arc b ︵ l). The parietal sagittal ossification chord length was the linear distance from the angulus frontalis to ngulus occipitalisc (parietal chord b-l ). The parietal sagittal ossification curved height h was the vertical distance between chord line and the highest point of the arc measured (parietal subtense) [5] . The parietal coronary calification chord length was measured as the distance from the front upper corner(angulus frontalis) of parietal bone (forehead) to the anterior corner of parietal bone (sphenoidal angle) [6] . The parietal coronary calification arc length was the distance between forehead of parietal bone and the sphenoidal angle. The chord height was the vertical distance between chord line and the highest point of the arc.
Bone measuring equipment(provided by Beijing Huaxing Ruian Science and Technology Co, Ltd, China, product standards: GB5704.4-85.) was used to measure the chord length and height. Straight Angle gauge(accuracy of 0.05 mm) was used to measure chord length (d), and bent three feet parallel ruler (accuracy of 0.05 mm) was used to measure curved high (h). SPSS13.0 statistical software was used for all data processing.
Results
Parietal ossification measurement
The fetal parietal bone was membranous ossification and there was only one primary ossification center on the parietal tuber. The primary ossification center appears at the 8th week [7] . The earliest part is parietal tuber and the latest part is inferior temporal line.
ⅰ）Measurement of parietal sagittal ossification length The data of the sagittal chord length d sagittal curved height h and actual length of parietal ossification l are shown in Table 1 . ⅱ）Measurement of the fetal coronary calcification length Fetal parietal coronary calcification chord length d, curved height h , the actual coronary ossification of arc length l are shown in Table 2 . Regression analysis of correlation between parietal ossification diameter line and gestational age Correlation analysis shows that the correlation coefficient between gestational age and parietal sagittal ossification length is 0.9869, P < 0.01 Indicating a highly positive correlation. The correlation coefficient between gestational age and the parietal coronary ossification length is 0.9926, P < 0.01 showing that fetal parietal bone ossification length has highly positive correlation with gestational age. The regression equation is deduced and shown in Table 3 . 
Discussion
Parietal bone development rule
The results show that the forming time of fetal parietal primary ossification center of Chinese is basically the same as that of American [8] . The various parts of the parietal bone osseous marks appear from the 9th to the 38th week and the two parietal bones are still not fully healed when the baby is born [7] . Table 2-1 and Table 2 -2 show parietal ossification begins since the 9th week of embryonic development.From the 13rd to the 14th week, coronary ossification bending appears, and between the 37th and the 38th week, coronary average height is 15.66  0.88 mm. From the 17th to the 18th week, parietal sagittal ossification bending appears.and between the 37th and the 38th week, coronary average bending height is 17.36  0.83 mm.Parietal coronary bending appear is earlier than sagittal bending but the sagittal bending is higher then coronary bending. From the 37th to the 38th week, average parietal sagittal chord length is 75.53 mm, and the actual sagittal ossification arc length is 85.12 mm. Average coronary ossification chord length is 74.65  0.85 mm, and the actual coronary ossification length is 82.62 mm. From the 9th to the 25th week, the parietal sagittal ossification length is less than the coronary calcification length, and in the 27th week, both are basically equal. From the 29th to the 37th week, the parietal sagittal ossification length is greater than the coronary calcification length with an average of 85.12 mm. Table 3 shows parietal sagittal ossification length and coronary ossification length have highly positive correlation with gestational age respectively. The two deduced regression equations can be used to roughly estimate the parietal bone ossification diameter line length according to gestational age.
Analysis of correlation between parietal ossification development and gestational age
Use of new measurment method
Acoording to traditional measurement method, adult skull specimens needed to be first put in the cranial fixed device. The skull of the primeter, arc and chord measurement point were determined acoording to traditional method [9] , and graph paper and tape were used to make manual measurement, which needs people to cooperate to complete. Traditional graph paper or tape are often used to measure curved bone arc length manually [10] . This method is suitable for dry adult skull specimen measurement. The transparent specimens in the study are immersed in glycerin, soft and creamy, and it is difficult to ensure the accuracy of the manual measurement by using graph paper or tape, so the new measurement method is adopted, which is simple, can save manpower and improve significantly measurement accuracy and speed.
Conclusions
One hundred and eighty parietal bones of 5-38th weeks old were observed and measured. The time of ossification of different parts of fetal parietal bones are between the 9th and the 38th week. The parietal sagittal ossification length is 85.12  1.07mm and the coronary ossification length is 82.62  1.24mm. Correlation analysis shows that parietal sagittal ossification length and coronary ossification length have highly positive correlation with gestational age respectively（r=0.9926, 0.9869，P ﹤0.01）. the new measurement method is adopted, which is simple, can save manpower and improve significantly measurement accuracy and speed.
